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N, £.5..VITCH

-ON TEE [ EH.YIOUR OF TH: {cHuSPBLRE DU .ING SUDDEN
1CITCS L AIC DISTUARINCES,

r The ionizaticn equation v.as sclved for the eleotlen
production function linemr <—ith timc, It is8 indicetod that
the davelopmont of a flare in H¢ light is not represi¢n-

tative for an activoe radiatipn of'flure. The method of die-

termination of the valuo 1[ B 2 and of the coruse vith

o
PR .
time of solar flare radiation Xt19e: for thc ionosphare 1is

‘suggested.

1,

Relative electron density varintions during sudden ionoeer’
ric disturbances ( SID'S ) due to aotivo emigssion of solar
flercs are described by the well-known aquation:
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) Here'no is olectron donsity and I - funotion of the

¢lactron procduction (both - at the moment of S10 beginning).

kzcontly a solution of taguetion (1) has been foynd
/1,2/ fori(t)/1, in thc form of o rectangular pulse. If ise
o linear function of tima, i.e, 1(%)/Io=Fo+ %
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~hero B= L ; T 4s & paramcticr characterizind the

o ,
variations of I(t)/I, . 3 the valucs of 7 ) © correspond to

an increasing I(t)/I, and - T 4.0 - 1o a decrcasing one
na_EJO) for intervals having different valucs of T;

u.v;gf;' are thre _17y functions und their deorivatives
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v{th argunent 2= Pot L ) und uc,v u
= ,

LS

ar: the same oncs with argument .o ?” % 92./:3 P()
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Lots us oonsider some apnlicationa of these relations,

It scems interesting to find out if the debelopment of a
flare in Hy light is reéprosentative for an active flare
cmission /4,5/, The devclopment curves of flarus (the course
viith time of intensity end emission flor in H 1izht)

Wers approximated by thé broken linecs, .

Ilectron density variations verae computad by means of
equation (2) essuming that time varietions of active emission
are the same as in Hy light, but with a groater amplitude,
These cealculations wore madc for rlares 31/VIII-56,28/VIIT~5?,
3/IX-57 and 23/¥I1~5, On the nther hand, electron density va-
riations wore determipad by known measﬁrcd values of f min
/6/ to compare them with observaticns. Fig.l gives an examrle
of comparison of obsorved veluss of I'(t) No ~ith those come
puted by a described method. Graphe ot I'ig. 1 shows that the
dovelopment of the flare in H* light is not represcntative
for the active omission. apparently this emission is X~ray
radiation of the flarc. The rsverse problem is also of a gruat
interest. The lonospheric parameter '130 and the course with
time of uctive emission can be determinaed {f ther: are conti-
nuous measuramcnts of H{t)No during sI= {(for D~ region by
measuremente of absorption, f min .t;c, ) Really, suprosing
that an active emission in initia) stage or developnent of
the flare can be approsimatced by triangular pulsc we oan find

¢ 8nd peramcters dotermining that trianglec, thoy are: tm -
time delay of electron density masimum lim/o relatively to
the top of the trianglc; To and T, - valucs of T for dAifferent
sides of triangle; to - the total time of I(tYIo growth. To
solve this problem it is necessary vo have five enuations:

Nr .

fie = W (Tojtoymym ) (3a)

. //q,-_~m_. . _

Né \ 1+ o + tro (3b)
To 'EI

e o to + @ . (3c)
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-3 a
2 .
a 5 1 (3a)
—, (X, - —
at No'} t=o f > T
a2
- ( N o --}‘ — .
at? o~ t=tr -I. . (3:)
N o] l

where To 0O and Tl‘f(). The equation (38) is an equation
(2) for tho moment tm, The relation (3b) is find from the
condition 4 r .. In (3¢ ® s

dt 1o’ tetn
the time, measured from the beginning of SID to the moment
of N(t) maximum. The equations (3d4) and (34) and (3e) for

tho %E%ents ts0 and t=tm respectivcly are obteincd Py
celculations of the second derivatives of N(t)No; their
meanings:must bc taken from experiméntal gruph MN(tJNo. The
valuo %Es can be found from solution of zquations (3); the
coursc vith time I(t)Io can bc determined by this mcthod

of calculati.i 1 must be noted that the coursec with time of
N(t)yNo during SID must be continucus and sufficiently
smooth,.

The course with time of I(tfI_ for the flarc 28/VIII-57,
is presonted nn fig.2 calculated by Just dcccribced method,
Variations of 1(t)tlo during CIP were detormincd by fmin; the
smoothed values of fmin verc uscd, It was found, that

= 4800 scc, end b, = 600 seo. |
Thus, taking into account the nonstationary proccss during

s1p 1/°

and course with timc of solar flares emission, anctive for
lonosphere is suggestzd,

It seeme possible to apply this method to the: determination
of an effoctive recombination coofficicnt using the dirunal
changes of critiocal frqquencies for differcant ioncspheric
laycrs.,

the method of determination fo value?‘: .3?."""0'
"~ L

It vould bc also very interosting to comparc suoh
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analysis of SID "ith the datc on X-rny radiaticn of flur.s,
obtained on the artifioiel matollites of the Unrth,
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| ~ CAPTIONS,
Fig. 1 Comparison of the experimental and theoreticsal

curbes of the electron density variations during
the flares,

Time - lfoscovw; ‘ti = 4000 sco,
a) 1, Intensity variations I(t)/Io of the flarc in H

2. vartations MAEL exp determined by fmin
No

3, Theoretical variations N‘t)/
1 th

b,c) 1, Variations of the emission flow.G‘J (t) /+o
of the flare in H‘_

2. Variations géﬁ%/exp detcrmined by fnin.
3, Theoratical variations gét) / n .

Fig.2 Variations of clectron production function I(t)/Io
during the rlare 28/VIiI-57
1, Variations N(t) / e%p- dcotcrmined by f min
ilo

22 Smoothed ourve N(t) / e¥p.
T No

3, spproxinmating triangular function ;gt) .
Io

4, varintions I(t) /IO ) computed by cq. (1)
vith To = 4800 sec,
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